From ribonuclease A toward bovine seminal ribonuclease: a step by step thermodynamic analysis.
A proline, a leucine, and two cysteine residues, introduced at positions 19, 28, 31, and 32 of bovine pancreatic RNase A, i.e. the positions occupied by these residues in the subunit of bovine seminal RNase, the only dimeric RNase of the pancreatic-type superfamily, transform monomeric RNase A into a dimeric RNase, endowed with the same ability of BS-RNase of swapping its N-terminal segments. The thermodynamic consequences of the progressive introduction of these four residues into RNase A polypeptide chain have been studied by comparing the temperature- and urea-induced denaturation of three mutants of RNase A with that of a stable monomeric derivative of BS-RNase. The denaturation processes proved reversible for all proteins, and well represented by the two-state N<-->D transition model. The progressive introduction of the four residues into RNase A led to a gradual shift of the protein stability toward that characteristic of monomeric BS-RNase, which, in turn, is markedly less stable than RNase A with respect to both temperature- and urea-induced denaturation. On the other hand, the thermal stability of a dimeric active mutant of RNase A is found to approach that of wild-type seminal RNase.